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In serology, however, the routine use of mechanized procedures has had a limited application.
This is particularly surprising in view of the relatively simple manipulations involved, most methods requiring only the addition of serum to one or more reagents followed by observation of some effect such as lysis or agglutination after a suitable period of time. Factors such as deproteinization which tend to complicate the automation of biochemical analyses do not arise in this field. Some workers (Vargues, 1964; Pugh, and Gaze, 1966) This allows time for the temperature to rise to 370C. Inactivated serum is poured into plastic specimen cups and placed on the carriers. Two known positive controls followed by two negatives are placed at the start of each batch.
Syringes are primed with reagents by operating three cycles of filling and emptying without the template in position. The template is then inserted and the motor switched on. This starts the carrier system moving. An actuating pin on the first carrier switches the various units on as it passes. The machine then carries out the following series of operations:
(1) The sample pick-up unit aspirates 0 04 ml. of inactivated serum and washes it into the corresponding reaction tube with 0-36 ml. antigen. This antigen solution is prepared by diluting 5 volumes of the antigen used in the manual method with 4 volumes of saline.
(2) The first dispenser syringe (A) adds 0-2 ml. of complement 1-5 min. later. It has been found that the contents of the tubes are adequately mixed by the force with which the reagents are delivered. The tubes are incubated for 1 hour. At the end of this period the carriers will have made a complete circuit of the machine and the tubes will have returned to their original positions. (3) A few minutes before the end of the incubation period dispenser (A) is rinsed with saline and primed with the sensitized red cells. These are contained in a flat-bottomed bottle and are gently agitated by a small magnetic stirrer. This dispenser is set to add 0-2 ml. sensitized red cells to each tube. (4) 30 min. later, dispenser (B) adds 3-5 ml. saline to each tube. (5) 2 min. later the read-out transfer unit aspirates the contents of each tube into the absorptiometer, which measures the optical density at 660 nm.
Tubes in which complete haemolysis has occurred give a low optical density at 660 nm, only slightly greater than that of water. The height of the recorder peak is proportional to the amount of nonhaemolysed cells and a calibration curve may be run with each batch as follows: Dilute 1 0 ml. sensitized red cells suspension with 3-0 ml.
saline. In four 3 x 0 5 in. test tubes place 0-2, 0 4, 0-6, and 0-8 ml. dilute red cells and add saline to give a final volume Fig. 2 where 90 per cent. lysis corresponds to 23 on the vertical scale. There was usually no difficulty in reading the results, but if a lower limit of lysis was set the number of positives fell sharply (Fig. 3) . It was not possible to distinguish degrees of lysis greater than 90 per cent. Fig. 2 (Table) . Five sera were positive by the automated method and negative manually. Seventeen sera were negative by the automated method and positive manually. The small number (0 5 per cent.) of 'false' positives by the automated method is acceptable, since these will be checked by other tests done in parallel. More serious is the 1-7 per cent. of 'false' negative results; these seventeen sera all showed only a weak positive result by the manual method, the discrepancy being due to the 5-fold dilution factor necessitated by the volume required to fill the flowthrough system.
A smaller colorimeter unit is under development which should require less than 10 ml. fluid with a corresponding increase in sensitivity. This modification should produce better correlation between the two methods. 
